PURPOSE Health insurance coverage affects a patient's ability to access optimal care, the percentage of insured patients on a clinic's panel has an impact on the clinic's ability to provide needed health care services, and there are racial and ethnic disparities in coverage in the United States. Thus, we aimed to assess changes in insurance coverage at community health center (CHC) visits after the Patient Protection and Affordable Care Act (ACA) Medicaid expansion by race and ethnicity.
INTRODUCTION
H ealth insurance enables access to care and is a major contributor to improved health equity. [1] [2] [3] [4] [5] Community health centers (CHCs) provide health care services to millions of uninsured Americans. [6] [7] [8] Yet, uninsured CHC patients do not obtain all recommended services. [9] [10] [11] [12] For example, uninsured CHC patients had 28% lower odds of receiving recommended diabetes care at visits compared with insured patients.
of April 2016, 32 states and the District of Columbia implemented expansions and 18 states did not. 18 After ACA implementation, early studies showed an increase in Medicaid enrollment and a decrease in the numbers of uninsured individuals. [19] [20] [21] Although the ACA was predicted to positively affect health insurance disparities among racial and ethnic minorities, [22] [23] [24] [25] results have been mixed. Two studies found health insurance disparities narrowed. 26, 27 Another found that although insurance coverage increased in both expansion and nonexpansion states, compared with the non-Hispanic white patients, uninsured rates declined significantly for black patients in nonexpansion states while they persisted for Hispanic patients in expansion states. 28 In a previous study, we found a 40% decrease in uninsured visit rates in expansion states and a 16% decrease in nonexpansion states 29 ; we did not, however, assess whether these gains were equally distributed across racial and ethnic groups. Because CHCs serve many minority patients, 8 we expand our earlier work and explore the relationship between the ACA Medicaid expansion and racial and ethnic coverage disparities during a 2-year follow-up period. Given the uncertain future of the ACA, it is crucial to assess the impact of Medicaid expansions on insurance coverage and disparities.
METHODS

Data Source
We used electronic health record data from the Accelerating Data Value Across a National Community Health Center Network (ADVANCE) clinical data research network (CDRN) of CHCs in 22 states 30 for this retrospective, observational study. The ADVANCE CDRN includes a data warehouse based on a common data model with patient-level data in Medicaid expansion and nonexpansion states. 30 
Study Period and Population
From the ADVANCE CDRN, we included CHC members who were electronic health record users as of January 1, 2013: 225 primary care CHCs in 10 states that expanded Medicaid as of January 1, 2014 (California, Hawaii, Maryland, Minnesota, New Mexico, Ohio, Oregon, Rhode Island, Washington, and Wisconsin) and 134 primary care CHCs in 6 nonexpansion states (Florida, Kansas, Missouri, North Carolina, Texas, Montana). 18 We included Wisconsin as an expansion state because, although they did not expand Medicaid to 138% FPL, they opened enrollment to adults with eligibility criteria of 100% FPL and therefore behaved more like an expansion state. Montana did not expand Medicaid until after our study period ended (expanded January 1, 2016). Our study period included 1 year before (January 1, 2013 to December 31, 2013) through 2 years after ACA Medicaid expansion (January 1, 2014 to December 31, 2015) . Analyses included more than 4 million ambulatory visits among patients aged 19 to 64 years.
Variables
We assessed rates of uninsured, Medicaid-insured, and privately insured primary care visits in the periods after and before Medicaid expansion, overall and temporally, stratified by race and ethnicity. Visit coverage was based on the primary payer listed for each visit, and it was grouped as Medicaid, private, uninsured, or other. Racial and ethnic minority groups were categorized as non-Hispanic white, non-Hispanic black, nonHispanic other race, and Hispanic any race (referred to as Hispanic). Patients with Spanish listed as primary language were included as Hispanic any race regardless of coded ethnicity (less than 2.5% of our final Hispanic population). Of note, CHCs are required to report race, ethnicity, and language data to the US Health Resources and Services Administration, so these data are captured for nearly every patient in the ADVANCE database. ADVANCE data, however, contain single response options for patient race, ethnicity, and language (ie, multiple races or multiple languages are not captured, and more granular Hispanic origin information is unavailable). We did not include visits paid by other insurance or the non-Hispanic other group (7.7% of patients) in analyses because of the heterogeneity of these categories.
The primary independent variable was expansion status, that is, whether or not a state expanded Medicaid eligibility as of January 1, 2014.
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Analysis
We report demographic information for CHC visits from expansion and nonexpansion states by race and ethnicity. We computed racial-and ethnic-stratified visit rates by dividing the number of visits in a given interval (numerator) by the total number of patients seen at a given clinic across the study period (denominator) within each racial and ethnic category. Visit rates were scaled per 1,000 patients per month. Visit rates by payment type are reported temporally by month and aggregated to the preexpansion (2013) and postexpansion (2014-2015) periods.
We estimated change from after to before ACA implementation between racial and ethnic group visit rates and expansion states using generalized estimating equation (GEE) Poisson models. The unit of analysis for outcomes was visit rates per 1,000 patients per month for each race and ethnicity group within each clinic site. GEE models included the following indicators: postexpansion vs preexpansion, each racial and ethnic group, Medicaid expansion (yes vs no), and all 2-way interactions between those variables. In all our models, we clustered by CHC and used an autoregressive covariance structure to account for within-facility temporal correlation, as well as a robust sandwich variance estimator to account for possible variance-covariance misspecification. Models were adjusted for facility-level demographic distributions (sex, age, and FPL) and statelevel factors (marketplace type, 31 2014 minimum wage 32 and unemployment rate, 33 and 2013 uninsured rate 34 ). Linear combinations of regression parameters were constructed to estimate difference-in-difference (DD) (postexpansion vs preexpansion rate ratios between racial and ethnic groups within their own expansion group, and postexpansion vs preexpansion rate ratios within racial and ethnic groups between expansion and nonexpansion states) and difference-in-differencein-difference (DDD) (postexpansion vs preexpansion changes by racial and ethnic groups for expansion states vs nonexpansion states). The reference groups for DDD estimates were preexpansion period, non-Hispanic white patients, and nonexpansion states, respectively. Where appropriate, we coded missing categories to avoid dropping observations from analyses.
Statistical testing was 2-sided, and significance was set at P <.05. All statistical analyses were completed using SAS version 9.3 (SAS Institute Inc). This study was reviewed and approved by the Oregon Health & Science University Institutional Review Board.
RESULTS
Demographic Characteristics
In the nonexpansion states, there were 134 CHCs with 370,600 patients and 1,478,445 primary care visits (Table 1 ). In the expansion states, there were 225 CHCs with 499,719 patients and 2,612,986 primary care visits. Nonexpansion states in our sample had a greater proportion of non-Hispanic black patients (25.0%) and Hispanic patients (38.5%) than expansion states (nonHispanic black patients, 10.9%, and Hispanic patients, 30.7%). In all states, there were more female than male patients. Most patients had a household income of 138% or less of the FPL, with the highest percentage among Hispanic patients in nonexpansion states and non-Hispanic black patients in nonexpansion and expansion states. There was no significant difference in the overall rate of primary care visits for any racial and ethnic group from before to after ACA Medicaid expansion (data not shown).
Rates of Payment Type for Primary Care Visits by Racial and Ethnic Groups (2013-2015)
Rates of Medicaid-insured visits increased in expansion states for all racial and ethnic groups immediately after ACA Medicaid expansion, whereas no change was observed for Medicaid-insured visits for any racial and ethnic group in nonexpansion states. Rates of uninsured visits decreased for all racial and ethnic groups in both expansion and nonexpansion states; the declines were more immediate and pronounced in expansion states.
For privately insured visits, the largest changes after expansion were seen in nonexpansion states where all 3 racial and ethnic groups had increases; privately insured visit rates among Hispanic patients continued to increase throughout the second year after ACA implementation, whereas they stabilized for the other 2 racial and ethnic groups (Figure 1) . (Table 2) .
Nonexpansion States
In nonexpansion states, the rates of Medicaid-insured visits across racial and ethnic groups did not significantly change after implementation periods. All racial and ethnic groups experienced a similar decline in uninsured visit rates, approximately 20% lower in the period after implementation, with no significant differences between racial and ethnic groups. The most notable changes in nonexpansion states were in private insur- Table 3) .
Racial and Ethnic Differences in Visit Payment
Type After ACA Implementation Between Expansion and Nonexpansion States Changes in Medicaid-insured visit rates were significantly greater in expansion than in nonexpansion states for all racial and ethnic groups; Hispanic patients had the greatest relative increase (DD = 1.79; 95% CI, 1.51-2.12), but these changes were not significantly different for either minority group relative to non-Hispanic white patients (DDD; P >.05 for both). Likewise, the decrease in uninsured visit rates after implementation was significantly greater in expansion than in nonexpansion states for all racial and ethnic groups, with non-Hispanic white patients having the greatest relative decrease (DD = 0.40; 95% CI, 0.31-0.54) and Hispanic patients having the smallest difference between expansion groups (DD = 0.83; 95% CI, 0.71-0.98). Non-Hispanic white patients had a significantly greater decrease of uninsured rates relative to Hispanic patients in expansion states when compared with nonexpansion states (DDD = 2.06; 95% CI, 1.52-2.78). Nonexpansion states had greater increases after ACA implementation in privately insured visits, with Hispanic patients experiencing the greatest relative change of the racial and ethnic groups (DD = 0.34; 95% CI, 0.24-0.46; DDD = 0.64; 95% CI, 0.44-0.92) (Figure 2 ).
DISCUSSION
Our study showed the ACA Medicaid expansion contributed to sizeable decreases in uninsured CHC visit rates for all racial and ethnic groups, a finding that is consistent with previous research. 22, 25, 26 Our use of electronic health record data strengthens the accuracy of these results. 35, 36 Although we found improvements across all racial and ethnic groups, important disparities remain. For example, Hispanic patients maintained the highest uninsured visit rates, and the decline in uninsured visits was significantly less for this group than for non-Hispanic white and non-Hispanic black patients after Medicaid expansion. The most likely reason is only US citizens and legal residents are eligible for Medicaid coverage, and it is estimated that there are up to 6 million unauthorized Hispanic Another reason for these continued differences, as suggested by Buchmueller et al, is that income is a major driver of racial and ethnic disparities in coverage. 26 Lastly, Hispanic patients were not as aware of potential insurance options compared with white and black patients. 38, 39 Nonexpansion states did not see significant differences in Medicaid-insured visits for any racial and ethnic group. Conversely, expansion states saw large increases in Medicaid-insured visits for all racial and ethnic groups. Yet, Hispanic patients continued to have the lowest rates of Medicaid-insured visits compared with non-Hispanic white and non-Hispanic black patients. This finding suggests that gaps in Medicaid coverage have continued for Hispanic patients, while the disparities have been reduced for non-Hispanic black patients. Nonetheless, previous research found that although members of racial and ethnic populations make up 41% of the population, they account for more than 50% of those who remain uninsured after expansion. 40 Privately insured visits increased for all racial and ethnic groups in nonexpansion states, whereas they remained mostly stable in expansion states. This increase was most pronounced among Hispanic patients. The sharper increase in privately-covered visits among Hispanic patients may suggest that fewer of these patients were eligible for Medicaid and thus sought private coverage to comply with the individual mandate. These results also suggest that health insurance marketplaces were effective in helping some patients find coverage. There is, however, a documented coverage gap wherein some individuals have incomes too high for Medicaid eligibility but too low for subsidized private coverage, with 3 million adults likely to remain uninsured in states that did not expand Medicaid. 41 
Implications for Patients and CHCs
Even among CHC patients, health insurance coverage affects a patient's ability to access optimal care. For example, newly Medicaid-insured CHC patients received more smoking medication orders and quit smoking at higher rates than their counterparts who remained uninsured. 42 Gaining Medicaid coverage was associated with increased receipt of recommended preventive care for CHC patients. 43 Additionally, patients with diabetes and hypertension were significantly more likely to gain control of uncontrolled hemoglobin A 1c levels and blood pressure readings when comparing insured with matched uninsured CHC patients. 44 The percentage of insured patients seen in a clinic also affects the clinic's ability to provide needed health care services to all patients. 45, 46 For example, CHCs with a higher percentage of insured patients provided all patients with superior levels of recommended care than clinics caring for a lower percentage of insured patients. 45 ACA Medicaid expansion was also associated with improved receipt of recommended care at CHCs 46 and allowed CHCs to serve more patients: 21.7 million patients in 2013, up from 8.1 million patients in 1996. 47 As CHCs recover more of the costs of care from insurance payments, they may be able to stretch federal grant dollars to conduct quality improvement initiatives. Improving their ratio of insured to uninsured patients is especially important, because CHC patient populations tend to be sicker and more complex than non-CHC patients and because CHCs continue to care for more patients. 8 Based on mounting evidence that health insurance plays a role in access to recommended health care, 9, 11, 42, 45, 46 our findings suggest equitable access, even in CHCs, depends on equality in health insurance coverage. Additional research is needed to understand more fully how recent insurance changes have affected access to health care services and whether the effect differs by patients' race or ethnic background. As the future of the ACA is unknown, it is imperative that we understand its impact to date.
Limitations
This study is based on CHCs that are part of the ADVANCE CDRN. Because some of the states in our sample are represented by only a few CHCs, our results may not represent postexpansion Medicaid experiences of all states or expansion status groups. The profile of CHC patients in the ADVANCE CDRN, however, is comparable to national estimates of CHC patients. 48 Our racial and ethnic groups do not represent all groups, nor do they account for the heterogeneity within each group. We could not ascertain Hispanic origin (eg, Mexican, Puerto Rican, etc), nor could we identify Hispanic patients who were not eligible for Medicaid coverage because of immigration status. The payer distributions in our study are different from other primary care settings, so additional research to determine whether similar progress was made in reducing racial and ethnic disparities in non-CHC settings is needed. It is also possible that once insured, CHC patients left the safety net for private clinics. Yet, most non-CHC clinicians are not accepting new patients with Medicaid, 49 and national data suggest that more than 90% of all patients, regardless of insurance status, do not change their place of care within a 12-month period. 50 Our analysis is visit based and does not assess changes in patient-level insurance coverage, nor does it account for differences in health care needs. We adjusted our multivariable analysis to account for economic differences between expansion and nonexpansion states, yet unmeasured confounders could impact our results.
In CHCs, the ACA Medicaid reform contributed to lower uninsured visit rates for all racial and ethnic groups, suggesting that the ACA is having its intended effect on expanding health insurance coverage to more patients. Differences, however, in Medicaid-insured, privately insured, and uninsured visit rates in expansion compared with nonexpansion states and among racial and ethnic minority patients remain, indicating equity has not yet been achieved.
